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Abstract
Tripp, Jessica C. Ph.D. The University of Memphis. August 2018. Using Latent
Variable Mixture Modeling to Understand Differences between PTSD and Moral Injury.
Major Professor: Meghan E. McDevitt-Murphy, Ph.D.

Posttraumatic stress disorder (PTSD) and moral injury (MI) are common reactions to
trauma exposure, particularly serving in a combat zone. While previous research has
shown that PTSD and MI exhibit similarities, no research has examined person-centered
analyses that demonstrate whether there are groups of individuals with high PTSD and
low MI and vice-versa. This study explored an underlying class structure that
differentiated subtypes of Operation Iraqi Freedom/Operation Enduring
Freedom/Operation New Dawn (OEF/OIF/OND) veterans based on PTSD symptom
clusters and MI. Participants were 208 OEF/OIF/OND veterans (91% men; 81%
Caucasian) who completed self-report measures via an online survey that was distributed
via various social media websites. Several screening questions preceded the
questionnaires to ensure non-veterans would not take the survey, and those who were
eligible and completed the survey received a $10 Amazon gift card. Latent variable
mixture modeling generated four groups using 7 indicator variables of PTSD symptom
clusters (reexperiencing, avoidance, NACM, hypervigilance) and types of MI
(Transgressions-Others, Transgressions-Self, Betrayal), and MANOVAs further
explained group differences. Class 1 (Low PTSD/Low MI) group members demonstrated
the lowest levels of attachment avoidance and anxiety, depression, anxiety, anger, shame,
guilt, contempt, and hostility inward. Class 2 (High PTSD/High MI) endorsed high levels
of attachment anxiety and avoidance, depression, anxiety, anger, shame, guilt, contempt,
and hostility inward. Class 3 (Moderate PTSD/Low MI) showed lower levels of
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attachment avoidance and anxiety than Class 2, and levels of anxiety, depression,
shyness, disgust, guilt, shame, anger, contempt, and hostility inward lower than Class 2
and 4. Class 4 (Moderate MI plus NACM & Hypervigilance) was unique in that it
demonstrated low levels of PTSD reexperiencing and avoidance but moderate levels of
NACM, hypervigilance, Transgressions-Self, and Betrayal, and high TransgressionsOthers. This group was higher than Class 1 and 3 in anxiety, depression, shyness, disgust,
guilt, shame, anger, contempt, and hostility inward. Classes were not differentiated by
past or predicted altruism, compassion towards others, or posttraumatic growth. Results
indicate MI may be a subtype of PTSD that does not occur alone. Ideas for future
research and clinical implications are discussed, including whether PTSD treatments may
address MI.
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Using Latent Variable Mixture Modeling to Understand Differences
between PTSD and Moral Injury
Introduction
Posttraumatic Stress Disorder and Moral Injury
Exposure to a combat zone may lead to adverse outcomes, including
posttraumatic stress disorder (PTSD; American Psychiatric Association, APA, 2013), and
the relatively newer concept of moral injury (MI). For individuals to meet diagnostic
criteria for PTSD according to the Diagnostic and Statistical Manual-Fifth Edition
(DSM-5; APA, 2013), they must have experienced exposure to actual or threatened
death, serious injury, or sexual violence either directly, by witnessing it, learning that the
event happened to a close family member or friend, or experiencing repeated or extreme
exposure to aversive details of the traumatic events (Criterion A trauma). Additionally,
there must be the presence of several symptom categories related to the traumatic event:
intrusion symptoms (e.g. nightmares), persistent avoidance of stimuli associated with the
traumatic event (e.g. avoidance or efforts to avoid distressing memories), negative
alterations in cognitions and mood (e.g. negative beliefs or expectations about oneself,
others, or the world), and marked arousal and reactivity (e.g. exaggerated startle
response). Although PTSD is a well-validated construct and diagnostic category, moral
injury has been a topic of less study and construct validity is still in development. MI is
not a diagnosis that appears in DSM-5, nor does it need to occur in the instance of life- or
injury-threat. Although there are some aspects of PTSD and MI that overlap, it has been
argued that there are features that distinguish MI as a separate construct from PTSD
(Drescher et al., 2011).
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According to Litz and colleagues (2009), MI may occur after an event if the
individual perceives the event as incongruent with their beliefs about how the world
operates or how individuals or groups should be treated, or if the event is discrepant with
military training. MI has only been recognized relatively recently in the literature, despite
likely existing as long as humans have been in conflict and at war with one another. A
qualitative study of mental health professionals working with those who may experience
moral injury (e.g. within the Veterans Affairs, Department of Defense) found that overall
the concept of MI is needed, that this construct is not fully encompassed in the definition
of a PTSD diagnosis, and that it deserves its own research (Drescher et al., 2011). Those
interviewed asserted that MI presents as unique psychological (e.g. depression, anger),
spiritual (e.g. spiritual conflict), and social (e.g. isolation) issues, and also includes loss of
trust or betrayal and self-deprecation.
Despite the proposed differences between PTSD and MI, there are similarities in
that both may include emotions such as guilt, shame, and anger (APA, 2013; Currier,
Holland, Drescher, & Foy, 2015; Farnsworth et al., 2014), and both overlap significantly
with symptoms of depression (Bryan et al., 2015; Ginzburg, Ein-Dor, Solomon, 2010).
One study by Bryan and colleagues (2017) found that PTSD and MI overlapped in
depression. However, the unique aspects of PTSD included flashbacks, memory loss,
nightmares, insomnia, and startle reflex, while MI uniquely included low enjoyment, low
cohesion, anger, shame, guilt, and hostility inward (Bryan, Bryan, Roberge, Leifker, &
Rozek, 2017). Additionally, in two samples including a clinical sample of Air Force
personnel and a nonclinical sample of Army National Guard personnel, aspects of MI
including witnessing transgressions committed by others and betrayals were correlated

2

with total PTSD symptoms; transgressions committed by oneself were not associated
with total PTSD symptoms (Bryan et al., 2015). However, numbing symptoms of PTSD
were associated with transgressions committed by oneself, while each of the symptom
clusters was associated with transgressions committed by others, and reexperiencing and
emotional numbing were associated with betrayal.
In a recent qualitative study that examined events that give rise to moral injury, it
was found that participants reported four major themes of morally injurious events:
organizational circumstances, environmental circumstances, cultural and relational
circumstances, and psychological circumstances (Currier, McCormick, & Drescher,
2015). Organizational issues involved the ideas that rules of engagement are sometimes
too restrictive and ambiguous in war-zones, and that military leadership is perceived as
apathetic. Themes that the enemy used cruelty, difficulty understanding threats and
identifying the enemy in urgent circumstances, and the unpredictability of civilians and
making unsafe decisions characterized environmental circumstances. Cultural and
relational circumstances included competition for violence among comrade soldiers and
dehumanization or hatred toward the enemy. Psychological circumstances included
hopelessness about the war, enjoyment of aggressive acts, emotional detachment, grief
over ones lost in combat, believed changes in one’s own morality, and wanting revenge.
According to Robins and Guze (1970), several criteria are necessary in order to
demonstrate construct validity for a clinical diagnosis: clinical description, laboratory
study, exclusion of other disorders, follow-up study, and family study. The purpose of the
current study was not to create diagnostic criteria for MI. The aim was to investigate
whether MI appears to warrant recognition as a distinct construct from PTSD. There are
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no known empirical studies that distinguish MI from PTSD, but it has been previously
asserted that moral injury differs from PTSD. Litz and colleagues (2009) described in
detail how moral injury is not fully captured by the diagnostic criteria and theoretical
conceptualizations of PTSD, as most existing theories attempt to explain the effects of
traumas that harm the individual (e.g. a roadside bomb that severely injured a soldier),
rather than the effects of perpetrating acts against others (e.g. killing or harming others).
Increased attention has focused on addressing PTSD in military personnel and
veterans in the past decade, given the fact that since 2001 over 1.9 million individuals
have served in Operation Enduring Freedom/Operation Iraqi Freedom/Operation New
Dawn (OEF/OIF/OND; Department of Veterans Affairs, 2015). Among OEF/OIF/OND
veterans, the prevalence of current PTSD is estimated to be 14% (Tanielian & Jaycox,
2008). However, a limitation of these studies is that many were conducted within the VA
system and do not shed light on rates of those who do not utilize those services. As of
June 2015, the VA system had seen approximately 61% of all eligible OEF/OIF/OND
veterans, indicating that many had not used VA services at all (Epidemiology Program,
2015). A recent study that used Facebook to recruit veterans found that of the 1,023
participants who completed the study, between one fifth and one half reported a previous
mental health diagnosis of traumatic brain injury or positive screen for generalized
anxiety, depression, or PTSD (Pedersen et al., 2015). Therefore, it is important to study
mental health issues in those who do not use VA services, as they may be experiencing
significant problems as well.
Given that a clear definition of moral injury has only recently been suggested, it is
unknown what the rates of moral injury are. Military personnel may encounter situations
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that are ethically and morally ambiguous; for example, should one shoot at an
approaching unknown target, or kill a child because he appears ready to fire a weapon? A
2003 study found that 20% of soldiers and Marines reported that they were responsible
for the death of a non-combatant (Hoge et al., 2004), and this is possibly due to the
ambiguity of the combatant or use of unmarked vehicles. Killing another human being,
including an enemy combatant, is likely morally injurious to many and has several
negative consequences. It is estimated that approximately 40% of individuals who served
in OIF killed or believed they killed someone in war (Maguen et al., 2010). That study
also found that killing in combat (regardless of the identity of the victim) significantly
predicted PTSD symptoms, alcohol abuse, anger, and relationship problems, even after
adjusting for other combat experiences. Another study found that in a sample of Vietnam
era veterans, after adjusting for other variables such as demographics, substance use
disorders, PTSD, and depression, those who reported killing in combat had twice the
odds of suicidal ideation than those who did not kill (Maguen et al., 2012). These studies
indicate that killing others, regardless of their involvement in combat, may lead to
significant distress in the form of PTSD, depression, and most severely, suicidal
behavior.
There is a vast literature on risk factors for PTSD in military personnel and
veterans, which has identified ethnic minority status, low education, army service,
combat specialization, high numbers of deployments, longer cumulative length of
deployments, more adverse life events, and prior psychological problems as risk factors
for PTSD (Xue et al., 2015). Although the identification of risk factors for MI is an
emerging area of study, emotions of guilt and shame have been implicated as an
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important precursor to MI after engaging in morally transgressive acts (Nazarov et al.,
2015). Other emotions that have been implicated in MI but have not yet been widely
studied are disgust, contempt, compassion, and pride (Farnsworth et al., 2014). It is also
possible that there may be preexisting factors that could lead to MI, such as personality
traits or interpersonal style. One factor related to this that could potentially be a risk
factor for PTSD is attachment style, as described below.
Attachment Theory
Attachment theory is a psychological model that attempts to describe and predict
the dynamics of relationships between humans. Attachment to others is thought to begin
when infants need to develop a bond with at least one primary caregiver in order to
survive, and for social and emotional development to occur (Bowlby, 1982). Ainsworth
and colleagues (1978) conducted perhaps one of the most well-known studies regarding
attachment titled “The Strange Situation Paradigm.” Future research reconceptualized
Ainsworth’s three categorizations of attachment styles in adults as pertaining of bidimensional insecure attachment, including avoidance (discomfort with closeness) and
anxiety (fear of abandonment).
It has been proposed that adult romantic relationships mimic infants’ attachment
bonds with their primary caregivers (Shaver, Hazan, & Bradshaw, 1988) and are
representative of one’s other relationships. Attachment behaviors are perhaps the most
noticeable and crucial in early life, but it has been argued that attachment behaviors
continue throughout the lifespan and affect individuals’ behaviors related to seeking
comfort and closeness towards others in times of need (Bowlby, 1988). Attachment style
appears to remain fairly stable over the course of time and is likely shaped by interactions
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with caregivers in childhood (Cassidy & Shaver, 1999; Mikulincer & Shaver, 2007).
Bowlby argued that a secure attachment style is not immature or pathological at any point
during the life span and that seeking comfort from close ones is beneficial to adults
during times of distress. Secure attachment style is associated with several positive
outcomes including higher self-appraisals (Mikulincer, 1998), compassion and altruism
(Mikulincer & Shaver, 2005), and better coping in dangerous life circumstances
(Mikulincer, Horesh, Eilati, & Kotler, 1999).
Attachment and PTSD
Attachment style is important in the aftermath of traumatic events, as each
individual is proposed to have an attachment system that is activated when traumatic
events occur and can help them seek comfort from close loved ones. Those with secure
attachment styles are more likely to have a secure attachment system activated after
trauma, but anxious or avoidant attached individuals may engage in secondary attachment
strategies known as anxious hyperactivation and avoidant deactivation (Mikulincer,
Shaver, & Solomon, 2015). Anxious hyperactivation involves the eliciting of a partner’s
care through begging, clinging, or attempts to control a partner. Avoidant deactivation
involves the distancing of oneself by defensively denying distress and occurs in those
who were punished for attempting to seek comfort and closeness (Ainsworth et al., 1978).
After exposure to a traumatic event, those with secure attachment styles have the ability
to activate positive representations of themselves and others, regulate their emotions, and
confront the traumatic event. However, anxious or avoidant attached individuals
experience difficulties in the ability to seek internal or external comfort or regulate their
distress, leading to development of PTSD symptoms.
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Secure attachment style has been found to be protective against the development
of PTSD. For example, Mikulincer, Florian, and Weller (1993) asked Israeli students to
complete self-report measures two weeks after a missile attack, and they found that
individuals with an anxious-ambivalent attachment style reported more intrusion and
avoidance symptoms related to PTSD than secure individuals, and anxious-avoidant
individuals reported higher levels of somatization, hostility, and trauma-related avoidance
than secure individuals (Mikulincer, Florian, & Weller, 1993). Further, securely attached
individuals used more support-seeking strategies in coping with the trauma than
ambivalent and avoidant individuals. Another study that examined reactions of Israeli
individuals living in the Gaza strip, which is considered to be a life-threatening
environment, found associations between attachment style and mental health. Results
indicated that secure attachment style is inversely related to both global psychiatric
symptoms and PTSD symptoms in both the individuals living in the Gaza strip and a
control group. Secure attachment style moderated the negative effects of the chronic lifethreatening environment on PTSD symptoms, indicating that those who scored lower in
attachment security demonstrated the strongest relationship between life-threatening
environment and PTSD (Mikulincer et al., 1999).
In a cross-sectional study of former prisoners of war (POWs), 42% with insecure
attachment styles screened positive for PTSD, compared to 11% of those with secure
attachment styles, and individuals with insecure attachment styles scored significantly
higher on the reexperiencing, avoidance, and hyperarousal clusters of PTSD symptoms
(Dieperink, Leskela, Thuras, & Engdahl, 2001). In this study, POWs with insecure
attachment styles demonstrated almost a six times higher likelihood of having a PTSD
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diagnosis than those with secure attachment styles. Another study examining attachment
styles as a predictor of success in PTSD group-treatment in Vietnam veterans found that
individuals with preoccupied attachment styles (similar to anxious attachment) were less
likely to show improvements in PTSD (Forbes et al., 2010).
Many studies of attachment styles and PTSD are cross-sectional and unable to
determine temporal relationships between the two variables. However, Mikulincer,
Shaver, and Horesh (2006) examined Israelis’ psychological reactions to the United
States-Iraq War, and the effects of dispositional attachment styles measured prior to the
war on future trauma-related symptoms during the war. Participants also reported on the
degree to which they were comforted, supported, and connected to others (i.e. contextual
attachment) for 21 days. The researchers found that both dispositional and contextual
attachment predicted daily responses to the war. Those with dispositional anxious
attachment styles reported more intrusion symptoms, and those with avoidant attachment
styles reported more avoidance symptoms. Interestingly, sense of comfort on a given day
lessened the severity of intrusion and avoidance responses that day and the next. For
anxious-attached individuals, the contextual attachment weakened the association
between dispositional attachment anxiety and PTSD, but this was not true for avoidantattached individuals. These findings indicate that contextual attachment (situational
specific feelings of being comforted or supported by others) positively influences
dispositional insecure attachment, but only for anxious-attached and not avoidantattached individuals.
Another longitudinal study over the course of 24 years found that anxious and
avoidant insecure attachment styles at age 55 predicted posttraumatic stress (PTS)
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symptoms at age 61, and also suggested that insecure attachment styles increased the
severity of PTS symptoms (Franz et al., 2014). PTS symptoms also persisted over time
(from age 37 to 61 years). This study approached attachment style as both an antecedent
and result of PTS symptoms, as it was argued that PTS symptoms might cause
individuals to withdraw and feel more insecure in their relationships. The literature
demonstrates that there may be an interactive relationship between attachment style and
traumatic responses.
Attachment and Moral Injury
Despite the large literature examining associations between attachment style and
PTSD, no known studies have examined attachment style and MI. As described in
Mikulincer, Shaver, and Solomon (2015), the repetitive mental reactivation of a trauma,
“particularly a man-made trauma that shatters one’s trust in others’ goodwill and one’s
sense of personal value and lovability” over time can break down one’s attachment
system and heighten attachment insecurities. There are studies that have examined
variables that may be related to moral behaviors, including one that found priming secure
attachment leads to more prosocial and compassionate behavior. In an experimental
manipulation, Mikulincer, Gillath, and colleagues (2001) examined the effects of security
priming on individuals’ compassion and altruism towards others’ suffering. As
hypothesized, dispositional avoidance and anxiety attachments were inversely related to
compassion. Individuals who were primed to feel secure attachment versus those who
were primed to feel positive affect reported feeling more compassion and tenderness after
reading a scenario about a college student who lost his/her parents in a car accident. The
participants in the secure attachment-prime condition also reported less personal distress
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after reading the story (Mikulincer, Gillath, et al., 2001). This study suggests that
securely attached individuals will be more likely to behave morally and empathically but
also experience less distress during an upsetting event. Thus, it is possible that attachment
style may function as a protective factor for MI after experiencing a moral transgression,
as it may lead individuals to seek out support from others and discuss the upsetting event,
which may lessen negative emotions such as self-blame or shame.
A different study examined the effects of attachment styles on reactions to lifethreatening events versus physical torture and inhumane treatment in a sample of
Palestinian men who were former political prisons living in the Gaza Strip (Kanninen,
Punamaki, & Qouta, 2002). Secure attachment was protective when individuals were
exposed to severe physical trauma (e.g. food deprivation), but when exposed to severe
psychological trauma (e.g. sexual abuse, isolation, overexposure to light) securely
attached individuals were at higher risk for PTSD and somatic symptoms. Although this
study examined the effects of perpetration against the individual as opposed to acts of
transgression by the individual, these findings point to the complexity of secure
attachment as a risk factor for future distress in certain circumstances in which
individuals are psychologically traumatized.
In sum, the literature suggests that insecure attachment may be a risk factor for
developing PTSD after experiencing a trauma, but there is no literature to date that has
examined whether this is also true for MI. It is possible secure attachment may protect
against the development of MI, as those individuals may be more likely to act
compassionately and not engage in the types of behavior that may trigger MI such as
unnecessary violence or cruelty towards others. However, it is also this compassion that
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may lead to MI for a soldier following actions like killing enemy soldiers or civilians,
even when those actions are sanctioned in the context of war (e.g. detonating a bomb in a
building that contains both enemies and civilians; shooting at an unknown target that
appears dangerous).
Altruism, Compassion, Moral Injury, and PTSD
Several other factors that are related to attachment style include empathy and
compassion. Mikulincer, Shaver, Gillath, and Nitzberg (2005) theorized secure
attachment provides the groundwork for caregiving behaviors such as helping others
altruistically, while insecure attachment leads individuals to behave selfishly and attend
to their own distress. These hypotheses were confirmed through a series of laboratory
studies that examined individuals’ willingness to help someone in distress based on their
dispositional and contextual attachments. They found priming attachment led to greater
compassion and reported willingness to help a person in distress than those who did not
receive attachment-security priming, even when there was no selfish reason (such as
empathic joy or mood relief) for doing so (Mikulincer, Shaver, Gillath, & Nitzberg,
2005). Additionally, dispositional attachment avoidance was consistently associated with
generally less compassion and willingness to help someone in distress. Overall, the
authors summarized that their studies provide evidence that attachment security during
times of distress may facilitate their engagement in caregiving and compassion behaviors,
while having an insecure attachment style enhances one’s need to focus on their own
rather than others’ distress.
To date there is no known research examining the relationship of MI to altruistic
behaviors, but it is possible that a relationship exists between these factors. Literature
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suggests that volunteering and altruism is beneficial to physical and mental health
conditions such as depression (Musick & Wilson, 2003). One particular study examined
the relationship between altruism, personality factors, and PTSD in a sample of 100
Vietnam veterans with a diagnosis of PTSD. It was found that both the ability to have
close and meaningful relationships and intention to help others were inversely related to
PTSD symptomatology above and beyond demographic factors and combat exposure
(Kishon-Barash, Midlarsky, & Johson,1999). The findings of this study suggest that
veterans of Vietnam era endorsed wanting to help others for altruistic rather than selfish
reasons, and that despite having significant distress related to PTSD, empathy and the
desire to help others continued to exist many years after enduring trauma exposure.
A symptom of PTSD includes feeling cut off from others, and connecting to and
helping others may be important to some who have experienced trauma. Civic
Enterprises conducted a study of 779 OEF/OIF veterans regarding their transition home
and desire to engage in community service (Yonkman & Bridgeland, 2009). The results
of this study showed that only 13% of respondents strongly agreed that their transition
home was going well. Ninety-two percent strongly agreed or agreed that serving their
community is important to them, but only 51% surveyed reported that they had actually
served their community since returning home. Those veterans who had volunteered
reported more successful transitions into their communities than those who had not.
Altruism may benefit those who have served in the military, as helping behaviors
such as volunteerism allow veterans to continue their service for others after leaving the
military. In a longitudinal study of a nationally representative sample of military veterans
who reported at least one potentially traumatic event, Tsai and colleagues (2016) found
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that among other factors such as purpose in life, religiosity, and medical conditions,
altruism predicted maintenance or increase in posttraumatic growth over the course of
two years. Another study of older veterans found that altruistic helping of others ten or
more times per year, among other variables including secure attachment style, predicted
psychological resilience (Pietrzak & Cook, 2013).
Compassion towards others, defined as “being moved by another’s suffering and
wanting to help” (Lazarus, 1991, p. 289), may be another component of MI that
distinguishes it from PTSD. It is argued that compassion is likely both a dispositional
trait and a state that may be influenced by environmental situations and temporary moods
(Sprecher & Fehr, 2005). Compassion differs from empathy in that it is “both more
encompassing and more enduring” (Sprecher & Fehr, 2005, p. 630). Individuals with
higher compassion towards humanity may be more vulnerable to distress at causing or
witnessing suffering, as they are prone to feel others’ pain and suffering compared to
those with lower compassion. Those with lower compassion towards humanity may
distance themselves psychologically from potentially morally injurious events such as
killing others. This may differentiate MI from PTSD, in which compassion may not play
a role, as PTSD is considered a fear-based disorder and symptoms develop after exposure
to an event in which one’s life or physical integrity was in danger. The focus of the
present study will be to examine compassion towards humanity as a variable associated
with MI, as individuals with higher compassion towards humanity may experience more
distress at having committed moral transgressions towards others.
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Posttraumatic Growth
The construct of posttraumatic growth (PTG) was introduced by Tedeschi and
Calhoun in response to their observation that an overwhelming proportion of research
was dedicated to examining the negative, versus potentially positive, impact of traumatic
events (Tedeschi & Calhoun, 1996). PTG has since been studied extensively in regard to
PTSD symptoms but has not been studied in the context of MI. One study found that
predictors of PTG in veterans include ethnic minority status, greater cognitive flexibility,
greater sense of wrongdoing in relation to trauma, and lower anger (Hijazi, Keith, &
O’Brien, 2015). These findings are particularly interesting in that those with greater sense
of wrongdoing related to trauma actually reported higher PTG, which is contrary to what
one might expect considering that guilt is associated with overall greater PTSD
symptoms (Held, Owens, & Anderson, 2015). The findings of Hijazi and colleague’s
(2015) study shed light on the potential that moral injury may play in posttraumatic
growth. The results of Hijazi’s study show that individuals might have the possibility to
grow from their traumatic experiences if they are able to resolve the source of their moral
injury; however, there are still questions left about whether those with a current moral
injury experience PTG. This study will seek to understand the extent to which PTG
relates to MI.
The Current Study
The current study used a person-centered approach using latent variable mixture
modeling (LVMM) to examine how symptom clusters of PTSD and MI factors relate to
one another, particularly whether there are subgroups of individuals who score high in
PTSD and low in MI, and vice versa. If there are in fact latent classes of individuals who
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score differently on measures of PTSD and MI that also have varying scores on
attachment anxiety and avoidance, altruism, compassion towards others, and
posttraumatic growth, this would suggest that MI should be considered a separate
construct from PTSD.
There were two primary purposes to the current study. As noted above, there are
several constructs including attachment style, altruism, compassion, and posttraumatic
growth that may precede or follow MI or PTSD that have not yet been examined. It is
important to understand intrapersonal and temperamental correlates of MI, as it is a
nascent construct. This study investigated whether meaningful subgroups of veterans may
be identified, characterized by different profiles of symptoms using latent variable
mixture modeling. Using the four symptom clusters of PTSD (reexperiencing, avoidance,
negative alterations in cognitions and mood, hypervigilance) and three factors of MI
(Transgressions-Others, Transgressions-Self, Betrayal), a series of classes were derived
from a sample of veterans. It was hypothesized that the analyses would result in a 5group solution, as follows:
i.

Mild: These individuals would report relatively low levels of PTSD and
MI in comparison to other groups.

ii.

Moderate: These individuals would be characterized by subclinical ranges
in symptoms.

iii.

Severe: These individuals would be characterized by relatively high
symptoms of PTSD and MI experiences.

iv.

High PTSD: These individuals would be characterized by relatively high
symptoms of PTSD and lower MI experiences. They would report
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relatively lower Transgressions-Self but higher levels of TransgressionsOther and Betrayal than the Higher MI group. These individuals would
report relatively high levels of each PTSD symptom cluster.
v.

High MI: These individuals would be characterized by lower symptoms of
PTSD and high MI. They would report significantly higher
Transgressions-Self than other groups. However, these individuals would
have relatively higher levels of avoidance and negative alterations in
cognitions and mood symptoms in comparison to reexperiencing and
hypervigilance symptoms.

Next, external correlates of group membership were investigated by testing for
differences between the groups on scales that were not used to construct the groups.
Multivariate Analysis of Variance (MANOVAs) were conducted to test group differences
on several measures, including attachment avoidance and anxiety, altruism, compassion,
and posttraumatic growth. It was hypothesized that the groups listed above would exhibit
the following characteristics:
i.

Attachment styles: The Low PTSD/Low MI group would report
significantly lower attachment anxiety or avoidance than the other
groups. The Higher MI group will report significantly higher anxious
attachment style than the Mild group, and would also be significantly
lower in attachment avoidance than the High PTSD group. The High
PTSD/High MI group would report the highest level of attachment
avoidance and would also score high on attachment anxiety.
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ii.

Differential emotions: The High PTSD group would endorse high levels
of anger, guilt, shame, and depression, but the Higher MI group would
be highest in levels of shame, guilt, hostility inward, contempt, and
depression.

iii.

Altruism: The High MI and High PTSD/High MI groups would report
significantly less engagement in altruistic behaviors than other groups,
including the Higher PTSD group. The Mild group would report the
highest engagement in altruistic behaviors.

iv.

Compassion: The Mild group would report higher levels of compassion
towards others than any of the groups. However, the High MI group
would report higher compassion towards others than the High PTSD and
High PTSD/High MI group.

v.

Posttraumatic growth: The High PTSD/High MI, High MI, and High
PTSD groups would report significantly lower levels of posttraumatic
growth (PTG) than the Low PTSD/Low MI and Mild groups, and the
High PTSD/High MI group would demonstrate the lowest PTG of all
groups.
Method

Participants and Procedure
Participants were military personnel and veterans recruited from various websites
online. Participants were allowed to participate from any location throughout the United
States and even overseas, as long as they met eligibility criteria for the study. To
participate in the study, individuals were required to have served in any branch the
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United States armed forces, have been deployed to a combat zone as part of Operation
Enduring Freedom/Operation Iraqi Freedom/Operation New Dawn (OEF/OIF/OND), and
be over the age of 18. Data collection was initiated in summer 2016 and continued until
an N of 208 was reached. Participants were recruited from advertisements placed
throughout the University of Memphis campus, with particular attention to the Veterans
Resource Center (VRC) on campus. Social media websites (e.g. Reddit, Facebook) also
advertised the study. Advertisements informed participants that they may take part in an
online study that includes questions about their military experiences and posttraumatic
stress and that they would be paid a $10 Amazon gift card for participating in the study.
Participants who were interested in completing the survey were directed to a
Qualtrics survey that included the measures. Prior to beginning the survey, participants
were required to provide informed consent and answer several screening questions used
to verify their participation in the armed forces. These questions were multiple-choice
format that asked for their most recent paygrade and rank in the military and other
information that individuals who did not serve would be unlikely to know (i.e. “which of
the following refers to a military job code?” If participants did not answer any of the
questions correctly, they were directed to a screen that stated that they were ineligible to
complete the study and thanked them for their time and interest in the study. Other
questions were included into the survey to help identify and screen out of data analyses
participants who gained access to the survey but were likely ineligible. For example,
participants were asked to provide information about the specific location of their most
recent OEF/OIF/OND deployment and which specific type of airframe is typically used
for a MEDEVAC. Answers that appeared bogus or overly vague (e.g. “Iraq” or “air
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plane”) were screened further and were potentially taken out of data analyses. A total of
831 responses were collected in Qualtrics, and 623 were deleted due to inaccurate
responses, individuals taking the survey multiple times, or incomplete surveys, resulting
in a total of 208 participants.
After completing the screening questions, participants completed a variety of
questionnaires. They were allowed to withdraw from the study at any time or chose not to
answer any question. At the conclusion of the study, participants were provided with
debriefing information that thanked them and resources to contact (e.g. National
Veteran’s Crisis Hotline, VAMC) if they were experiencing distress and needed
additional help. Participants then provided their contact information so that a $10
Amazon gift card could be e-mailed to them.
Measures
Screening Questions. Prior to receiving access to the main body of the study,
potential participants were asked several questions to assess their military experience, and
particularly to determine whether they served or currently were serving in the military.
They were also asked about having served in a combat zone. Questions elicited
information about individuals’ rank and pay grade and ask about “insider information”
that only military personnel would be likely to know.
Demographics. Participants were asked a variety of demographic questions
regarding their sex, ethnicity, relationship status, income, military status, combat
deployments, and student status.
Trauma Exposure. The Life Events Checklist for DSM-5 (LEC-5; Weathers et
al., 2013) is a 17-item self-report measure that assesses lifetime exposure to events
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known to potentially result in distress or PTSD. The LEC was originally developed to be
used prior to the administration of the Clinician-Administered PTSD Scale for DSM-IV;
for the purpose of this study the LEC-5 was administered prior to a checklist of PTSD
symptoms to ensure that participants reported exposure to at least one potentially
traumatic stressor and complete the PTSD symptom checklist with a traumatic event in
mind. In two samples, including college undergraduates and combat veterans, the LEC
demonstrated adequate temporal stability and good convergence with another established
measure of trauma exposure history (Gray, Litz, Hsu, & Lombardo, 2004). In the clinical
sample of combat veterans, the LEC was significantly correlated with depression,
anxiety, and PTSD symptoms. The current study used a modified version of the LEC and
asked individuals only to check whether they directly experienced, witnessed, were
unsure about the event, or if it did not apply.
Posttraumatic Stress Symptoms. The PTSD Checklist for DSM-5 (PCL-5;
Weathers et al., 2013) is a 20-item self-report measure that assesses past-month
symptoms of PTSD that correspond to DSM-5 criteria. Each symptom cluster of PTSD
according to DSM-5 is reflected in the PCL-5 items, including reexperiencing, avoidance,
negative alterations in cognition and mood, and hypervigilance. Items are rated on a scale
from (0) not at all to (4) extremely, with scores ranging from 0 to 80. Sample items
include “in the past month, how much have you been bothered by: ‘repeated, disturbing,
and unwanted memories of the stressful event’ and ‘feeling jumpy or easily startled’.”
The PCL-5 has shown good temporal stability in a sample of veterans with combat
exposure over the course of three months (Keane et al., 2014). Internal consistency in the
current sample was excellent ( = .95).
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Adverse Childhood Experiences. The Adverse Childhood Experiences
questionnaire was adapted from a large epidemiological study of adults that demonstrated
the lasting negative effects of childhood maltreatment (Dube et al., 2003; Felitti et al.,
1998). The ACE Study questionnaire contains 10 dichotomous questions that assess
retrospectively forms of abuse, neglect, and household dysfunction (e.g. parental
substance abuse, imprisonment) that participants experienced prior to age 18. Sample
items include “Did an adult or person at least 5 years older than you ever… Touch or
fondle you or have you touch their body in a sexual way? Or Try to or actually have oral,
anal, or vaginal sex with you?” and “Did you often feel that…You didn’t have enough to
eat, had to wear dirty clothes, and had no one to protect you or Your parents were too
drunk or high to take care of you or take you to the doctor if you needed it?” Internal
consistency in the current sample was acceptable ( = .79).
Moral Injury. The Moral Injury Events Scale (MIES; Nash et al., 2013) is a 9item self-report measure that asks about different aspects of MI. Participants were asked
to respond on a 6-point scale how much they agree with each statement related to
exposure to perceived transgressions committed by the respondent (Transgressions-Self)
and/or others (Transgressions-Others), and perceived betrayals by other military and
nonmilitary persons (Betrayal) from 1 (strongly disagree) to 6 (strongly agree). Higher
scores on the MIES indicate higher levels of MI. Sample items include “I saw things that
were morally wrong,” “I violated my own morals by failing to do something that I felt I
should have done,” and “I feel betrayed by others outside the U.S. military who I once
trusted.” A preliminary investigation of the MIES indicated good factor structure and
reliability (Nash et al., 2013; s = .82-.89), as well as discriminate validity with a
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measure of combat exposure, indicating that MI is not redundant with combat exposure
alone. A more recent psychometric evaluation of the MIES found that within two samples
of military personnel, there was adequate internal consistency ( ≥ .79) and also support
for the three factors proposed by Nash and colleagues (Bryan et al., 2015). This study
also found that transgressions committed by others was most strongly associated with
posttraumatic stress; transgressions committed by oneself was most strongly associated
with hopelessness, pessimism, and anger; and betrayal by others was most strongly
associated with posttraumatic stress and anger. Internal consistency in the current sample
was good ( = .89).
Attachment Style. The Experiences in Close Relationships (ECR; Brennan,
Clark, & Shaver, 2008) is a 36-item self-report assessment that measures two dimensions
of insecure attachment: avoidance and anxiety. The avoidance dimension examines the
beliefs that one must remain independent and self-reliant due to others being overly
needy, while the anxiety dimension relates to one viewing themselves as being likely to
be rejected by others despite needing them. The ECR was developed from factor analyses
of 323 items from previous measures of attachment, and uses a 7-point scale ranging
from (1) not at all like me to (7) very much like me. Higher scores on each subscale
indicate higher levels of avoidance and anxiety, respectively. The ECR showed good
convergent validity with other higher-order factors of attachment, including avoidance of
intimacy (r = .91), discomfort with closeness (r = .90), and self-reliance (r = .88).
Sample items from the ECR include “I am very comfortable being close to romantic
partners,” “I worry about being alone,” and “If I can’t get my partner to show interest in
me, I get upset or angry.” The ECR has also shown good internal consistency in a large
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sample of over 1,000 college students (avoidance,  = .94; anxiety,  = .91;. Internal
consistency in the current sample was excellent (avoidance and anxiety; ’s = .94).
Altruism. Altruism towards others was measured by a series of questions derived
from other questionnaires and studies (i.e. Brown, Nesse, Vinokur, & Smith, 2003;
Musick & Wilson, 2003). Participants were asked in the past six months how often they
provided help to friends, neighbors, and other relatives (other than their spouse) without
monetary compensation. There were five categories of specific types of help:
instrumental (e.g. providing transportation, running errands), informational support (e.g.
spending time giving advice), emotional support (e.g. talking through problems),
assisting strangers with various needs (e.g. helping carry groceries), and different types of
volunteering (e.g. offering assistance for no compensation at various types of
organizations such as veteran-specific groups, religious, educational, or political). They
were next asked to predict how often in the next six months they would provide the same
types of help to others. The questionnaire used a 5-point Likert scale that ranges from (0)
never to (5) very often (more than once per week). Internal consistency in the current
sample was acceptable to good (past 6 months,  = .77; future 6 months;  = .80).
Compassion. The Compassionate Love for Humanity Scale (CLHS; Sprecher &
Fehr, 2005) includes 21-items that assess individuals’ concern, caring, support for
humanity, as well as motivation to understand and help humanity when they are in need.
The CHLS uses a 6-point Likert scale ranging from (1) not at all true of me to (7) very
true of me and contains items such as “when I see people I do not know feeling sad, I feel
a need to reach out to them,” “I tend to feel compassion for people even though I do not
know them,” and “I feel a selfless caring for most of mankind.” In the psychometric
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validation of the CLHS, it demonstrated high internal consistency ( = .95), as well as
convergent validity with other related constructs including empathy and helpfulness.
However, in Sprecher and Fehr’s (2005) validation study, empathy and compassion were
not so highly correlated that they appeared to be the same construct, and compassionate
love for humanity showed to be a better predictor of prosocial behavior than was
empathy. Internal consistency in the current sample was excellent ( = .97).
Posttraumatic Growth. The Posttraumatic Growth Inventory-Short Form (PTGISF; Cann et al., 2010) a 10-item self-report measure assessing aspects of posttraumatic
growth on a scale from (0) I did not experience this change as a result of my military
experience to (5) I experienced this change to a very great degree as a result of my
military experience (adapted from “as a result of my crisis” for the current study”). The
PTGI-SF is a shortened version of the 21-item PTGI (Tedeschi & Calhoun, 1996), and
both examine five factors of posttraumatic growth: relating to others, new possibilities,
personal strength, spiritual change, and appreciation of life. In a series of psychometric
validation studies, the PTGI-SF demonstrated excellent internal consistency and strong
adjusted correlations (e.g. r = .88-.94) with the full PTGI in several samples of
individuals who had experienced highly stressful events (i.e. bereaved parents, survivors
of intimate partner violence, and individuals diagnosed with acute leukemia). Internal
consistency in the current sample was excellent ( = .82).
Depression. The Patient Health Questionnaire-9 (PHQ-9; Kroenke, Spitzer, &
Williams, 2001) is a 9-item self-report measure that assesses the severity of depression
symptoms within the past 2 weeks on a scale ranging from (0) not at all to (3) nearly
every day. Items include “little interest or pleasure in doing things” and “thoughts that
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you would be better off dead or hurting yourself in some way.” The PHQ-9 has shown
excellent reliability and diagnostic utility for major depressive disorder (Kroenke et al.,
2001). Internal consistency in the current sample was good ( = .89).
Physiological Anxiety. The Depression Anxiety Stress Scales (DASS-21;
Lovibond & Lovibond, 1995) includes three scales, one of which includes 7 items that
measure physical anxiety, panic attacks, and fear over the past week. Participants
indicated on a 4-point scale ranging from (1) never to (4) almost always to items that
include “I was aware of dryness of my mouth” and “I felt I was close to panic.” The
DASS-21 has demonstrated strong internal consistency in a mixed clinical and
community sample (Antony, Bieling, Cox, Enns, & Swinson, 1998). Internal consistency
in the current sample was good ( = .84).
Differential Emotions. The Differential Emotions Scale-IV (Izard, Libero,
Putnam, & Haynes, 1993) is a 36-item measure of 13 separate positive or negative
emotions. Scales include shyness, disgust, guilt, shame, anger, contempt, hostility inward,
surprise, interest, enjoyment. Participants rated on a 5-point scale (0 = rarely or never to
4 = very often) the frequency with which they experienced various emotions in the past
week. Sample items include “feel disgusted, like something is sickening” (disgust), “feel
like you are better than somebody” (contempt), “feel regret, like you did something
wrong” (guilt), “feel like people always look at you when anything goes wrong” (shame),
and “feel you can’t stand yourself” (hostility inward). Of particular interest for the current
study are emotions of anger, disgust, contempt, fear, guilt, shame, and hostility inward.
Internal consistency in this sample was as follows: shyness ( = .86), disgust ( = .82),
guilt ( = .81), shame ( = .74), anger ( = .84), contempt ( = .68), hostility inward (
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= .86), surprise ( = .64), interest ( = .65), enjoyment ( = .69).
Combat Experiences. The Deployment Risk and Resiliency-2 Combat
Experiences Scale (DRRI-2 CES; Vogt et al., 2013) is a 17-item measure that assesses
the frequency of different types of combat exposure during one’s most recent deployment
on a scale from (1) never to (6) daily or almost daily. Sample items from the DRRI-2
CES include “I was exposed to hostile incoming fire,” “I think I wounded or killed
someone during combat operations,” and “I personally witnessed civilians (for example,
women and children) being seriously wounded or killed.” The DRRI-2 was adapted from
the original DRRI, which was specifically developed to assess the experiences of Iraq and
Afghanistan veterans. The DRRI-2 CES showed a positive relationship with PCL scores
(r = .45) and demonstrated excellent internal consistency ( = .91) in a psychometric
validation study (Vogt et al., 2013). Internal consistency in the current sample was
excellent ( = .92).
Results
Data Analysis Plan
A proposed sample size of 200 was chosen based on minimum recommended
sample sizes and parameter ratios (Kline, 2011). The proposed model consisted of 7
parameters, and a liberal ratio of 20 data points for every parameter would require 140
data points. Therefore, a sample size of 200 was sufficient to conduct analyses.
Latent variable mixture modeling (LVMM) was used to divide participants into
mutually exclusive classes of individuals with similar response patterns of a series of
questionnaires. LVMM determined the most parsimonious solution representation of
groups of individuals with varying reports on the measures. The following 7 variables
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were included in the latent variable mixture model analysis: PTSD cluster symptom
severity scores for reexperiencing, avoidance, negative alterations in cognitions and
mood (NACM), and hypervigilance as measured by PCL-5, and MIES factors including
Transgressions-Others, Transgressions-Self, and Betrayal. Indicator variances were freed
to vary across profiles, but models were also examined by constraining the variance to be
equal across profiles. No large differences were found between the two, and all reported
analyses are reported as variances that were freed to vary.
LVMM analyses were conducted with Mplus 7.3 (Muthén & Muthén, 19982012). A series of models were tested iteratively, beginning with a one-class solution.
The process continued until classes became too small to detect differences (i.e. n < 10).
To determine the model with the best fit, several fit indices were considered, including
the Akaike information criteria (AIC; Akaike, 1998), Bayesian information criteria (BIC;
Schwarz, 1978), Bootstrap Likelihood Ratio Test (BLRT). sample-size adjusted BIC
(SABIC), and the Lo-Mendell-Rubin likelihood ratio test (LMR LRT). The BLRT has
been recommended to be used first as an indicator of the best number of profiles (Nylund
et al., 2007), and if this information is unclear, to next use the BIC and AIC. When
considering the BIC and AIC, lower values indicate a better fitting model. BIC
differences of negative 0-2, 2-6, 6-10, and >10 are considered weak, positive, strong, and
very strong evidence against one model over another (Kass & Raftery, 1995; Raftery,
1995). Previous research and theoretical implications of classes were also taken into
account as suggested by Muthén (2003).
Below, the various models are discussed, commenting on class size and class
characteristics, along with the fit of each model, and the reasoning for selection of the
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model that best represents the data, taking into account parsimony, fit, and theoretical
implications. Graphs were generated charting the constellations of symptom reports for
each class. After the latent classes were determined, groups were compared on a series of
other variables, including demographics, attachment style measured by the Experiences
in Close Relationships, altruism, compassion measured by the Compassionate Love for
Humanity Scale, and posttraumatic growth measured by the Posttraumatic Growth
Inventory-Short Form. Additionally, groups were compared on emotions of anger,
disgust, contempt, fear, guilt, shame, and hostility inward measured by the Differential
Emotions Scale-IV. Descriptive and basic statistics, such as means, frequencies, standard
deviations, and percentages, were calculated with IBM SPSS Statistics Version 20. Using
SPSS, independent samples multivariate analysis of variance tests (MANOVAs) were
conducted to determine if group differences exist, and Fisher’s least significant difference
(LSD) post hoc tests determined the extent of group differences. This post hoc test was
selected due to its high power and differences in group sizes. Combat experiences and
adverse childhood experiences were used as covariates in all MANOVAs.
Descriptive Statistics
A total of 208 participants were included in the analyses. See Table 3 for
information on descriptive statistics for the full sample and the classes selected by
LVMM. Participants were mostly men (n = 185; 89%), and they reported an average age
of 33.80 years (SD = 7.08). The majority of participants identified as White (n = 170;
81%), with the remainder of participants identifying as Black (n = 11; 5%),
Hispanic/Latino (n = 10; 5%), multiracial (n = 7; 3%), Asian (n = 4; 2%), American
Indian/Alaskan Native/Indigenous (n = 2; 2%), Hawaiian or other Pacific Islander (n = 1;
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<1%), and 3 (1%) individuals not specifying their race. Participants reported an average
time of 6.3 years (SD = 3.58) since their last deployment, an average of 2.25 (SD =1.59)
total deployments, and an average of 1.80 (SD =1.27) deployments to a combat zone.
Most participants reported having served in the Army (n = 130; 63%), followed by the
Marine Corps (n = 42; 20%), Air Force (n = 23; 11%), Navy (n = 10; 5%), and Coast
Guard (n = 3; 1%). The majority of participants had been deployed to Operation
Enduring Freedom (n = 132; 64%), while about half had been deployed to Operation
Iraqi Freedom (n = 105; 51%), and only 22 (11%) were deployed to Operation New
Dawn. The largest number of participants reported having higher education with 63
obtaining a Bachelor’s degree (n = 63; 30%), while 61 had some college (29%), and 36
had an Associate’s degree (17%). Most participants were employed part time (n = 134;
64%) and were married and living with their partner (n = 127; 61%). The majority of
participants reported being honorably discharged from the military (n = 126; 61%), while
the remainder were active duty (n = 46; 22%), Reserve (n = 29; 14%), dishonorably
discharged (n = 1; < 1%), and 3 (2%) preferred not to answer.
On the Life Events Checklist, participants reported experiencing an average of
8.16 (SD = 2.54) total traumas in their lifetime. The most common traumas were direct
exposure to combat or a combat-zone (n = 187; 90%)1, transportation accident (n = 143;
69%), physical assault (n = 121; 61%), and assault with a weapon (n = 98; 47%). On
average, the mean score on the PTSD Checklist-5 (PCL-5) was 27.97 (SD = 20.14; range
0-80), which falls in the suggested non-clinical range of PTSD of 33 or higher. A total of
67 (32%) participants met provisional diagnostic criteria for PTSD based on having 1

1

It is unclear why the number of participants reporting exposure to combat or a combat-zone is not 100%,
but all participants reported at least one deployment to a combat zone on another question.
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reexperiencing symptom, 1 avoidance symptom, 2 negative alterations in cognitions and
mood symptoms, and 2 hypervigilance symptoms rated as 2 or higher. Participants
reported average total scores of 5.49 (SD = 5.53; range 0-20) on the PCL-5
reexperiencing symptoms, 2.57 (SD = 2.62; range 0-8) on avoidance symptoms, 9.71 (SD
= 7.53 range 0-28) on negative alterations in cognitions and mood symptoms, and 10.20
(SD = 6.63; range 0-23) on hypervigilance.
Regarding moral injury, participants endorsed an average of 25.69 (SD = 11.61;
range 9-54) on the Moral Injury Events Scale. On the Transgressions-Others scale,
participants reported a mean score of 7.25 (SD = 3.27; range 2-12), with an average of
9.75 (SD = 6.11; range 4-24) on the Transgressions-Self scale, and an average of 8.68
(SD = 4.62; range 3-18) on the Betrayal scale.
Latent Variable Mixture Modeling
Latent variable mixture modeling was conducted in a series of analyses
examining solutions that included from two to five classes. Results for each solution are
reported below, followed by a description of selection of the best-fitting model. Scores
were considered low, moderate, and high based on whether they were in the bottom,
middle, or upper third of each scale.
Two-class solution. The two-class solution included a class of individuals (64%)
characterized by low reexperiencing symptoms, low avoidance symptoms, low negative
alterations in cognitions and mood symptoms, and low hypervigilance symptoms.
Regarding moral injury, this class of individuals also endorsed moderate levels of
Transgressions-Others, moderate levels of Transgressions-Self, and moderate levels of
Betrayal.
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The second class of individuals (36%) was characterized by high reexperiencing
symptoms, high avoidance symptoms, high negative alterations in cognitions and mood
symptoms, and high hypervigilance. Regarding moral injury, this class of individuals also
endorsed moderate levels of Transgressions-Others, moderate levels of TransgressionsSelf, and moderate levels of Betrayal; however, in comparison to the first class, the
second class was significantly higher in all three types of MI. The classes differed
significantly from each other on all PTSD symptom clusters and three types of MI. See
Table 1 for means, descriptive statistics, and comparison tests for the two-class solution.
Three-class solution. The first class in the three-class solution was similar to the
first class in the two-class solution. This class (38%) was characterized by low
reexperiencing symptoms, low avoidance symptoms, low negative alterations in
cognitions and mood symptoms, and low hypervigilance symptoms. This class of
individuals also endorsed moderate levels of Transgressions-Others, moderate levels of
Transgressions-Self, and moderate levels of Betrayal.
The second class of individuals (28%) appeared similar to the second class in the
two-class solution. This class was characterized by high reexperiencing symptoms, high
avoidance symptoms, high negative alterations in cognitions and mood symptoms, and
high hypervigilance symptoms. Regarding moral injury, this class of individuals also
endorsed moderate levels of Transgressions-Others, moderate levels of TransgressionsSelf, and moderate levels of Betrayal, but again the second class was significantly higher
in all types of MI than the first.
The third class (34%) showed a distinct profile characterized by moderate
reexperiencing symptoms, moderate avoidance symptoms, moderate negative alterations
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in cognitions and mood symptoms, and moderate hypervigilance symptoms. Regarding
moral injury, this class of individuals also endorsed moderate levels of TransgressionsOthers, moderate levels of Transgressions-Self, and moderate levels of Betrayal. See
Table 2 for means, descriptive statistics, and comparison tests for the three-class solution.
All classes differed significantly from each other on all symptom clusters on the
PCL-5. However, with regard to moral injury, they were not completely differentiated.
Classes 1 and 2 did not differ on Transgressions-Others and showed a marginally
significant difference on Betrayal. The first class showed low levels of PTSD symptom
clusters and moderate levels of moral injury. The second class demonstrated low levels of
reexperiencing symptoms, but endorsed moderate levels of avoidance, negative
alterations in cognitions and mood, hypervigilance, Transgressions-Others,
Transgressions-Self, and Betrayal. The third class was characterized by high levels of
PTSD symptom clusters and moderate levels of moral injury.
Four-class solution. In the four-class solution, the first class resembled the first
class in the previous solution. This class of individuals (42%) was characterized by low
reexperiencing symptoms, low avoidance symptoms, low negative alterations in
cognitions and mood symptoms, and low hypervigilance symptoms. Regarding moral
injury, this class of individuals endorsed moderate levels of Transgressions-Others, low
levels of Transgressions-Self, and moderate levels of Betrayal.
The second class of individuals resembled the second class found in threesolution analyses. This class (22%) was characterized by high reexperiencing symptoms,
high avoidance symptoms, high negative alterations in cognitions and mood symptoms,
and high hypervigilance symptoms. Regarding moral injury, this class of individuals
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endorsed high levels of Transgressions-Others, moderate levels of Transgressions-Self,
and moderate levels of Betrayal.
The third class was similar to class three in the 3-class solution. This class (20%)
of individuals was characterized by low reexperiencing symptoms, low avoidance
symptoms, moderate negative alterations in cognitions and mood symptoms, and
moderate hypervigilance symptoms. Regarding moral injury, this class of individuals
endorsed moderate levels of Transgressions-Others, low levels of Transgressions-Self,
and low levels of Betrayal.
The fourth class (15%) was characterized by low levels of reexperiencing
symptoms, low levels of avoidance symptoms, moderate negative alterations in
cognitions and mood symptoms, and moderate hypervigilance symptoms. Regarding
moral injury, this group endorsed high levels of Transgressions-Others, moderate levels
of Transgressions-Self, and moderate levels of Betrayal. See Table 3 for means,
descriptive statistics, and comparison tests for the four-class solution.
All classes differed significantly in PTSD symptom clusters of reexperiencing and
negative alterations in cognitions and mood, but Classes 3 and 4 endorsed similar levels
of avoidance and hypervigilance symptoms. Regarding moral injury, Classes 1 and 3 and
Classes 2 and 4 had non-significant differences in Transgressions-Other, TransgressionsSelf, and Betrayal scores.
The first class demonstrated low levels of PTSD symptom clusters and low levels
of moral injury, and will be referred to as Class 1 or “Low PTSD/Low MI” group. The
second class was characterized by moderate/high levels of PTSD symptom clusters on the
PCL-5, high Transgressions-Others, and moderate levels of Transgressions-Self and
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Betrayal. Therefore, this class will be referred to as Class 2 or “High PTSD/Moderate
MI” group. The third group was characterized by low reexperiencing and avoidance
symptoms, moderate negative alterations in cognitions and mood and hypervigilance
symptoms, and low moral injury. This group will be referred to as Class 3 or “Moderate
PTSD/Low MI” group. The fourth group was unique in that it endorsed low
reexperiencing and avoidance PTSD symptoms, moderate negative alterations in
cognitions and mood (NACM) and hypervigilance symptoms, high levels of
Transgressions-Others, and moderate Transgressions-Self and Betrayal. This group will
be referred to as Class 4 or “Moderate MI plus NACM & Hypervigilance” group.
Class 1 (Low PTSD/Low MI) and Class 3 (Moderate PTSD/Low MI) groups had
PCL-5 scores of 8.77 and 32.45, respectively, which are below the clinical cut score of 33
suggesting a PTSD diagnosis based on previous research of the PCL-5 (Wortmann et al.,
2016). However, Class 3’s mean score was just below the clinical cut score, and 43% of
these participants were at or above the cut score. Class 2 (High PTSD/Moderate MI) and
4 (Moderate MI plus NACM & Hypervigilance) endorsed PCL-5 means of 56.61 and
33.87, respectively, at or above the cut score for a diagnosis of PTSD. All of Class 2 was
at or above the cut score of 33, while 56% of Class 4 was at or above the cut score. There
is currently no cut score or diagnosis for moral injury, but it is important to note that the
current sample endorsed higher levels of MI than some other previously reported
samples. One study using a general sample of combat veterans of all eras found average
means of 2.71, 1.75, and 2.19 for Transgressions-Others, Transgressions-Self, and
Betrayal (Wisco et al., 2017). Bryan et al.’s 2015 study found means of 2.68, 2.16, and
2.24 in a sample of Air Force psychiatric outpatients and 6.84, 7.28, and 13.48 in a
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sample of Army National Guard on Transgressions-Others, Transgressions-Self, and
Betrayal, respectively. The current sample endorsed means of 7.25, 9.75, and 8.68 on
Transgressions-Others, Transgressions-Self, and Betrayal, respectively.
Five class solution. A five-class solution was generated; however, it was
uninterpretable due to small class size (i.e., < 10%). While this solution’s statistics for
AIC, BIC, SABIC, and BLRT improved, the LMR LRT was also non-significant, providing
evidence that a four-factor model was a better solution.
Fit indexes. The AIC, BIC, SABIC, and BLRT statistics (Table 4) suggested that
the four-class model was the best fit, as this solution had the lowest numbers for each of
these statistics. When comparing the BIC in the four and three-class models, the BIC in
the four-class model had a smaller BIC (∆BIC = -44.88), indicating the four-class model
is superior model over the three-class model. The LMR LRT pointed to a three-class
model, as the test failed to detect a difference between the three-class and four-class
models (p = .57). The three-class solution may have represented the most parsimonious
solution; however, the four-factor model produced classes that differed from each other
clinically. Classes 1 and 3 and Classes 2 and 4 are particularly unique, in that they share
similar levels of MI but differ in their PTSD symptom profiles. Additionally, due to the
exploratory nature of these analyses, it may be most relevant to begin with a model with
the largest differentiation and re-test it in future studies to see which classes are replicated
or excluded. Considering the fit statistics and the clinical relevance of each model, the
four-class model appeared to be the most appropriate for the current sample, and was
used to assign participants to groups for additional analyses. Entropy for the four-class
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solution was excellent (.90), indicating that participants fit well into their groups. Figure
1 illustrates characteristics of these classes.
Group Descriptions and Comparisons
Descriptive statistics for each group and group comparisons are presented in
Table 5. All groups were comparable to the full sample regarding racial identity, age,
relationship status, education, and branch of military, but did statistically differ regarding
employment status. Class 2 (High PTSD/Moderate MI) group (n = 22; 48%) was
statistically less likely to be employed full-time than Class 3 (Moderate PTSD/Low MI; n
= 62; 71%) or Class 1 (Low PTSD/Low MI; n = 31; 74%) groups, and Class 3 was
statistically less likely to be unemployed and not looking for work (n = 0) than Class 4
(Moderate MI plus NACM & Hypervigilance group; n = 3; 9%), although these cell
counts are small and may not be large enough to detect actual differences, χ2 (15) =
32.51, p = .005. Class 2 was also more likely to report a combat deployment as part of
OIF than Class 1, χ2 (3) = 11.79, p = .008 and was also more likely to report being an
honorably discharged veteran and less likely to be active duty than the other groups, χ2
(15) = 30.38, p = .012. Groups differed in total number of deployments F (2, 207) = 3.77,
p < .012, total deployments to a combat zone F (3, 207) = 2.67, p < .047, and total
traumas directly experienced F (3, 205) = 9.38, p < .001. Class 2 reported more total
deployments than all other groups, while Class 1 group had less total combat
deployments than Class 3. Class 2 reported the highest number of traumas directly
experienced. Both Classes 2 and 4 had significantly more traumas than Class 1.
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MANOVAs comparing group differences
The following MANOVAs included combat experiences and adverse childhood
experiences as covariates, as groups showed differences in both combat experiences F (3,
207) = 13.15, p < .001 and adverse childhood experiences, F (3, 207) = 13.15, p < .001.
There was a statistically significant difference between the four classes on the combined
dependent variables including attachment avoidance and anxiety, physiological anxiety,
and depression, F (18, 489) = 3.38, p < .001; Wilks’ Lambda = .71; partial eta squared =
.11. Groups differed statistically on Experiences in Close Relationships (ECR)
Avoidance, F (3, 207) = 10.94, p < .001. Class 2 (High PTSD/Moderate MI) showed
higher levels of attachment avoidance than Class 1 (Low PTSD/Low MI) and Class 3
(Moderate PTSD/Low MI), while Class 4 (Moderate MI & NAMC & Hypervigilance)
was higher than Class 1. Class 3 was also higher than Class 1 in attachment avoidance.
Groups also differed significantly on ECR Anxiety, F (3) = 12.81, partial 2= .18, p <
.001. Class 2 demonstrated higher levels of attachment avoidance than Class 1 and 3,
while Class 4 was higher than Class 1. Class 3 was also higher than Class 1 in attachment
anxiety.
Groups also showed statistical differences on DASS-Anxiety, F (3) = 37.34,
partial 2= .39, p < .001. All groups were statistically different, with Class 2 endorsing
the highest levels of anxiety, followed by Class 4, Class 3, and Class 1. Groups also
showed statistical differences on the PHQ-9, F (3) = 31.27, partial 2= .35, p < .001. All
groups were statistically different, with Class 2 endorsing the highest levels of
depression, followed by Class 4, Class 3, and Class 1. Class 2’s mean was above the cut
score of 13 suggesting that many participants in this group showed clinically significant
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symptoms of depression (n = 32; 70%; Beard, Hsu, Rifkin, Busch, & Bjorgvisson, 2016).
There were no statistically significant differences among the groups on altruism,
compassion towards humanity, or posttraumatic growth.
A separate MANOVA examined differences between classes in a variety of
emotional experiences using the Differential Emotions Scale-IV, including shyness,
disgust, guilt, shame, anger, contempt, hostility inward, surprise, interest, and enjoyment.
There was a statistically significant difference between the four classes on the combined
dependent variables, F (33, 536) = 5.51, p < .001; Wilks’ Lambda = .46; partial eta
squared = .24 (see Table 3 for group differences and values). Groups showed statistical
differences in shyness, F (3) = 23.75, partial 2= .27, p < .001. Class 2 and 4 were higher
in shyness than Class 3 and 1 (p’s < .05). Groups differed significantly in disgust, F (3) =
34.75, partial 2= .35, p < .001. All groups were statistically different (p’s < .05), with
Class 2 endorsing the highest levels of disgust, followed by Class 4, Class 3, and Class 1.
Guilt differed significantly between groups, F (3) = 18.19, partial 2= .22, p < .001. Class
2 and 4 were higher in guilt than Class 1 and 3, (p’s < .05). Groups showed significant
differences in levels of shame, F (3) = 19.94, partial 2= .24, p < .001. Class 2 and 4
were higher in shame than Class 1 and 3. Class 3 was higher in shame than Class 1 (p’s <
.05).
Groups differed significantly on anger, F (3) = 38.60, partial 2= .37, p < .001.
All groups were statistically different (p’s < .05), with Class 2 endorsing the highest
levels of anger, followed by Class 4, Class 3, and Class 1. Groups differed significantly
in contempt, F (3) = 8.86, partial 2= .12, p < .001. Class 2 demonstrated higher levels of
contempt than Class 1 and 3, and Class 3 was higher than Class 1. Class 4 was higher in
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contempt than Class 1, but did not differ from Class 2 or 3. Groups showed significant
differences in levels of hostility inward, F (3) = 35.20, partial 2= .34, p < .001. Class 2
and 4 were higher in shame than Class 1 and 3. Class 3 was higher in shame than Class 1
(p’s < .05).
Class 1 endorsed lower levels of surprise than the Classes 2, 3, and 4 (p’s < .05),
F (3) = 6.67, partial 2= .09, p < .001. Groups did not differ in levels of interest, but did
differ in enjoyment, F (3) = 11.07, partial 2= .15, p < .001. Class 1 endorsed higher
levels of enjoyment than Class 2, 3, and 4. Class 2 was lower in enjoyment than the Class
3.
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Table 1
Means, Descriptive Statistics, and Comparison Tests for PTSD Symptoms and MI for Two-Class Solution
Class 1 (Low PTSD/Low MI)
M (SD)

Class 2 (High
PTSD/Moderate MI)
M (SD)

Reexperiencing

2.30 (2.84)

11.24 (4.47)

-15.53 (106.09)***

Avoidance

0.91 (1.22)

5.79 (1.23)

-27.28 (206)***

NACM

5.84 (5.49)

17.17 (4.85)

-14.63 (206)***

Hypervigilance

7.06 (5.50)

16.25 (4.28)

-13.56 (179.67)***

Transgressions-Other

6.39 (3.17)

8.90 (2.81)

-5.90 (206)***

Transgressions-Self

8.17 (5.29)

12.81 (6.47)

5.94 (206)***

Betrayal

7.68 (4.37)

10.61 (4.51)

Note. NACM = Negative Alterations in Cognitions and Mood. *** p < .001.
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Comparison test
t (df)

-4.60 (149.94)***

Table 2
Means, Descriptive Statistics, and Comparison Tests for PTSD Symptoms and MI for Three-Class Solution

Class 1 (Low
PTSD/Low MI)

Class 2 (High PTSD/
Moderate MI)

Class 3 (Moderate
PTSD/Low MI)

Comparison Test

M (SD)

M (SD)

M (SD)

F (df)

Reexperiencing

0.86 (1.47)a

12.52 (3.97)b

4.89 (3.14)c

267.05 (2, 207)***

Avoidance

0.28 (0.55)a

6.03 (1.08)b

2.30 (1.77)c

370.79 (2, 207)***

NACM

2.43 (2.80)a

18.24 (4.49)b

10.85 (4.62)c

267.95 (2, 207)***

Hypervigilance

3.75 (3.45)a

17.29 (3.47)b

11.59 (4.03)c

235.99 (2, 207)***

Transgressions-Other

6.00 (2.98)a

9.12 (2.80)b

7.11 (3.25)c

163.87 (2, 207)***

Transgressions-Self

6.97 (4.45)a

13.48 (6.43)b

9.80 (5.88)c

22.97 (2, 207)***

Betrayal

6.98 (4.24)a

11.03 (4.46)b

8.65 (4.39)c

14.46 (2, 207)***

Note. NACM = Negative Alterations in Cognitions and Mood. *** p < .001. Similar superscripts indicate a non-significant statistical
difference between groups.
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Table 3
Means, Descriptive Statistics, and Comparison Tests for PTSD Symptoms and MI for Four-Class Solution

Class 1 (Low
PTSD/ Low MI)
M (SD)

Class 2 (High
PTSD/Moderate
MI)
M (SD)

Class 3 (Moderate
PTSD/Low MI)

Comparison Test

M (SD)

Class 4 (Moderate
MI plus NACM &
Hypervigilance)
M (SD)

F (df)

Reexperiencing

1.07 (1.55)a

13.91 (2.60)b

6.69 (3.39)c

3.94 (2.76)d

285.46 (3, 207)***

Avoidance

0.38 (0.63)a

6.07 (1.00)b

3.33 (1.91)c

2.59 (2.45)d

164.77 (3, 207)***

NACM

2.95 (3.27)a

18.98 (4.23)b

10.43 (4.23)c

14.03 (4.70)d

184.54 (3, 207)***

Hypervigilance

4.38 (3.87)a

17.65 (3.14)b

12.00 (4.37)c

13.16 (4.46)c

128.77 (3, 207)***

TransgressionsOther
Transgressions-Self

6.15 (3.01)a

9.14 (2.55)b

5.24 (2.89)a

9.81 (1.67)b

31.65 (3, 207)***

7.06 (4.34)a

14.20 (6.21)b

5.47 (2.49)a

16.40 (3.48)b

63.32 (3, 207)***

Betrayal

7.11 (4.16)a

11.39 (4.19)b

6.33 (3.84)a

12.19 (3.34)b

24.64 (3. 207)***

Note. NACM = Negative Alterations in Cognitions and Mood. *** p < .001. Similar superscripts indicate a non-significant statistical
difference between groups.
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Table 4
Fit Indices and Entropies for Latent Variable Mixture Modeling Analyses

Log
Likelihood

AIC

BIC

SABIC

LMR LRT

BLRT

Entropy

1

-4374.12

8776.24

8778.61

8778.61

-

-

-

2

-4074.83

8193.66

8267.09

8197.34

584.89***

4374.12***

.96

3

-3990.51

8041.01

8141.14

8046.08

164.79**

-4074.83***

.90

4

-3946.72

7969.43

8096.26

7975.85

85.58

-3990.51***

.90

Number of
Classes

Note. Indicator variances were freed across profiles. AIC = Akaike information criterion; BIC = Baysian information criterion; SABIC
= sample-size adjusted Baysian information criterion; LMR LRT = Lo-Mendell-Rubin likelihood ratio test. BLRT = Bootstrap
Likelihood Ratio Test. The null hypothesis for p values associated with the LMR LRT is that a solution provides the same fit to the
data as a solution with one less class. Bold font indicates the model with the strongest fit for that statistic. *** p < .001; ** p < .01
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Figure 1. Two-class solution generated by latent variable mixture modeling using standardized scores for PCL-5 and MIES subscales.
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Figure 2. Three-class solution generated by latent variable mixture modeling using standardized scores for PCL-5 and MIES
subscales.
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Figure 3. Four-class solution generated by latent variable mixture modeling using standardized scores for PCL-5 and MIES subscales.
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Table 5
Descriptive Statistics and Group Comparisons for the Full Sample and Each Class

Total (percent = 100% horizontally)

Full Sample

Low
PTSD/Low
MI (Class 1)

High PTSD /
Moderate MI
(Class 2)

Moderate
PTSD/Low
MI (Class 3)

Moderate MI,
NACM &
Hypervigilan
ce (Class 4)

Comparison
Test

n (%)
208

n (%)
88 (42)

n (%)
46 (22)

n (%)
42 (20)

n (%)
32 (16)

χ2 (df)

Race (percent = 100% vertically)

18.38 (24)
169 (81)

70 (80)a

41 (89)a

35 (83)a

23 (72)a

African American

11 (2)

6 (7)a

1 (2)a

3 (7)a

1 (3)a

Hispanic

10 (5)

4 (5)a

0 (0)a

2 (5)a

4 (13)a

Multiethnic

8 (4)

4 (4)a

2 (4)a

1 (2)a

1 (3)a

Asian

4 (2)

1 (2)a

1 (2)a

1 (2)a

1 (3)a

PCL-5 score >= 33

82 (39)

0 (0)a

46 (100)b

18 (43)c

18 (56)c

PHQ-9 score >= 13

58 (28)

4 (5)a

32 (70)b

11 (26)c

11 (34)c

Caucasian

Cut scores for PTSD & depression

(Table continues)
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Table 5 continued
Full Sample

Class 1

Class 2

Class 3

Class 4

Comparison Test

n (%)

n (%)

n (%)

n (%)

n (%)

χ2 (df)
10.93 (12)

Army

130 (63)

55 (63)a

29 (63)a

24 (57)a

22 (69)a

Marines

42 (20)

15 (17)a

14 (30)a

9 (21)a

4 (12)a

Air Force

23 (11)

12 (14)a

2 (4)a

6 (14)a

3 (9)a

Navy

10 (5)

4 (5)a

1 (2)a

2 (5)a

3 (9)a

3 (1)

2 (2)a

0a

2 (2) a

0a

Men

185 (89)a

77 (88)a

40 (87)a

38 (91)a

30 (94)a

Women

22 (11)a

10 (12)a

6 (13)a

4 (9)a

2 (6)a

Military Branch (percent’s = 100%
vertically)

Coast Guard
Biological Sex

2.42 (6)

(Table continues)
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Table 5 continued
Full Sample

Class 1

Class 2

Class 3

Class 4

Comparison Test

n (%)

n (%)

n (%)

n (%)

n (%)

χ2 (df)
30.04 (15)*

Military Status (percent’s = 100%
vertically)
Veteran/honorably discharged
Veteran/dishonorably discharged

126 (61)

42 (48)a

40 (87)b

24 (57)a

20 (63)a

1 (0.5)

0 (0)a

0 (0)a

1 (2)a

0 (0)a

12 (29)a

7 (22)a

Active Duty

46 (22)

25 (28)a

2 (4)b

Reserve

29 (14)

17 (19)a

3 (7)b

5 (12)ab

4 (13)ab

3 (1)

4 (5)a

1 (2)a

0 (0)a

1 (2)a

OIF

105 (51)

34 (39)a

32 (70)b

22 (52)ab

17 (53)ab

11.79 (3)**

OEF

132 (63)

62 (71)a

25 (54)a

28 (67)a

17 (53)a

5.16 (3)

Prefer not to answer
Deployed to:

(Table continues)
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Table 5 continued
Full Sample

Class 1

Class 2

Class 3

Class 4

n (%)

n (%)

n (%)

n (%)

n (%)

134 (64)

62 (71)a

22 (48)b

31 (74)a

19 (59)ab

Employed part-time

19 (9)

8 (9)a

6 (13)a

1 (2)a

4 (12)a

Unemployed, looking for work

22 (11)

7 (8)a

7 (15)a

7 (17)a

1 (3)a

Unemployed, not looking for work

13 (6)

7 (8)ab

3 (7)ab

0 (0)b

3 (9)a

Retired

10 (5)a

3 (3)a

1 (2)a

3 (7)a

3 (9)a

Disabled

10 (5)

1 (1)a

7 (15)b

0 (0)a

2 (6)ab

Employment Status (percent’s =
100% vertically)
Employed full-time

Comparison Test
χ2 (df)
32.51 (15)**

(Table continues)
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Table 5 continued
Full Sample

Class 1

Class 2

Class 3

Class 4

Comparison Test

M (SD)

M (SD)

M (SD)

M (SD)

M (SD)

F (df)

Age

33.81 (7.08)

33.70 (7.45)a

33.93 (6.72)a

34.21 (8.00)a

33.37 (5.31)a

1.0 (3, 207)

Total Deployments

2.25 (1.59)

2.01 (1.35)a

2.43 (1.67)a

2.86 (2.00)b

1.84 (1.22)ac

3.77 (2, 207)*

Deployments to a
combat zone

1.80 (1.27)

1.56 (1.00)a

2.02 (1.73)b

2.14 (1.32)b

1.69 (.97)ab

2.70 (3, 207)*

Years since
deployment
Total traumas
(experienced)
Combat Experiences

6.30 (3.58)

5.59 (3.34)a

7.28 (3.45)a

6.64 (4.43)a

6.41 (2.90)a

2.08 (3, 177)

8.16 (2.54)

7.23 (2.68)a

9.29 (2.02)b

8.14 (2.38)c

9.13 (2.04)bc

9.38 (3, 205)***

34.75 (13.10)

29.21 (11.40)a

42.77 (12.43)b

34.97 (11.43)c

38.23 (13.68)bc

13.15 (3, 207)***

ACES

12.41 (2.38)

11.75 (1.97)a

13.27 (2.54)b

11.90 (1.94)a

13.63 (2.87)b

10.94 (3, 207)***

PCL-5 Total

27.97 (20.14)

8.77 (6.96)a

32.45 (8.29)c

33.87 (7.39)c

56.61 (7.88)b

424.79 (3, 206)***
(Table continues)
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Table 5 continued
Full Sample

Class 1

Class 2

Class 3

Class 4

Comparison
Test

ECR Avoidance

M (SD)
67.21(22.98)

M (SD)
57.08 (20.97)a

M (SD)
80.22 (22.48)b

M (SD)
66.49 (19.60)c

M (SD)
74.67 (20.81)bc

F (df)
8.79 (3)***

ECR Anxiety

66.15 (23.01)

56.27 (19.03)a

77.87 (21.72)b

67.84 (25.64)c

71.74 (20.76)bc

12.81 (3)***

.18

DASS

10.93 (3.88)

8.64 (1.80)a

15.11 (3.71)b

9.95 (3.63)c

11.77 (2.80)d

37.34 (3)***

.39

PHQ-9

9.36 (6.54)

4.89 (4.28)a

15.40 (5.55)b

9.54 (5.30)c

11.73 (5.57)c

31.27 (3)***

.35

MAQ-Past

18.49 (5.82)

18.22 (5.64)a

18.65 (6.15)a

18.06 (6.12)a

19.51 (5.56)a

0.62 (3)

.01

MAQ-Future

19.48 (6.32)

19.28 (6.23)a

19.29 (6.91)a

19.56 (6.41)a

20.22 (5.72)a

0.63 (3)

.01

CLHS

72.97 (25.95)

76.65 (26.33)a

67.29 (24.31)a

71.30 (26.40)a

74.48 (26.48)a

0.27 (3)

.02

PTGI

35.96 (11.87)

37.41 (12.45)a

33.50 (11.30)a

34.92 (11.60)a

37.52 (11.30)a

0.17 (3)

.03

2
.12

(Table continues)
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Table 5 continued
Full Sample

Class 1

Class 2

Class 3

Class 4

Comparison Test

M (SD)
2.51 (2.67)a

M (SD)
6.69 (2.86)b

M (SD)
3.29 (2.97)a

M (SD)
4.06 (3.32)b

F (df)
23.75 (3)***

2

Shyness

M (SD)
4.06 (3.22)

Disgust

2.69 (2.75)

1.24 (1.57)a

5.30 (2.69)b

1.92 (2.48)a

3.97 (2.54)b

34.75 (3)***

.35

Guilt

3.97 (3.24)

2.59 (2.66)a

6.10 (2.60)b

3.24 (2.71)a

5.67 (2.39)b

18.19 (3)***

.22

Shame

4.22 (2.98)

2.76 (2.35)a

6.13 (2.75)b

3.88 (2.87)c

6.00 (2.68)b

19.94 (3)***

.24

Anger

5.44 (3.07)

3.78 (2.68)a

8.30 (2.43)b

5.00 (2.27)c

6.45 (2.39)d

38.60 (3)***

.37

Contempt

4.60 (2.87)

3.51 (2.69)a

6.21 (2.70)b

4.59 (2.72)c

5.32 (2.57)bc

8.86 (3)***

.12

Hostility
Inward
Surprise

3.67 (3.24)

1.85 (2.43)a

6.28 (2.92)b

3.12 (2.66)c

5.65 (2.78)b

35.20 (3)***

.34

3.32 (2.32)

2.49 (1.93)a

4.28 (2.59)b

3.41 (2.13)b

4.16 (2.38)b

6.67 (3)***

.09

Interest

6.00 (2.46)

6.50 (2.70)a

5.54 (1.99)a

5.80 (2.45)a

5.48 (2.22)a

0.31 (3)

.02

Enjoyment

3.58 (1.84)

4.50 (1.78)a

2.41 (1.48)b

3.34 (1.49)c

3.03 (1.64)bc

11.07 (3)***

.27

.15

Note. PCL-5 = PTSD Checklist for DSM-5. ACES = Adverse Childhood Experiences Scale. ECR = Experiences in Close
Relationships. PHQ-9 = Patient Health Questionnaire-9. DASS = Depression Anxiety Stress Scales. MAQ = Memphis Altruism
Questionnaire. CLHS = Compassionate Love for Humanity Scale. PTGI = Posttraumatic Growth Inventory. * p < .05. ** p < .01. ***
p < .001. Similar superscripts indicate a non-significant statistical difference between groups.

54

Discussion
The current study used latent variable mixture modeling to identify different
subgroups of combat veterans with differing constellations of PTSD and MI in an effort
to investigate the construct validity of MI and the extent to which it can be discriminated
from PTSD. This study also tested differences among the identified classes on the
following variables: attachment avoidance and anxiety, physiological anxiety, depression,
altruism, compassion towards humanity, posttraumatic growth, shyness, disgust, guilt,
shame, anger, contempt, hostility inward, surprise, interest, and enjoyment.
Results of LVMM suggested a four-class solution best fit the data. The four
classes were as follows: Low PTSD/Low MI (Class 1), High PTSD/Moderate MI (Class
2), Moderate PTSD/Low MI (Class 3), and Moderate MI plus NACM & Hypervigilance
(Class 4). Overall, the four classes demonstrated more dispersion regarding PTSD
symptoms than MI, as the Low PTSD/Low MI and Moderate PTSD/low MI groups
appeared very similar regarding MI, as is true of the High PTSD/Moderate MI and MI
plus NACM & Hypervigilance groups. MANOVAs revealed significant differences
between classes in attachment avoidance and anxiety, physiological anxiety, depression,
shyness, disgust, guilt, shame, anger, contempt, hostility inward, surprise, and enjoyment.
While there was a class of individuals with moderate levels of PTSD with low levels of
MI, results did not support the hypothesis that there would be a group that had a pattern
of high levels of MI with low PTSD symptoms.
Those in Class 1 (Low PTSD/Low MI) showed the lowest levels of PTSD
symptoms, but had moderate levels of MI similar to the Moderate PTSD/Low MI group.
This group also had the lowest level of self-reported combat experiences, and reported
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fewer adverse childhood experiences than Class 2 (High PTSD/Moderate MI) and Class 4
(Moderate MI plus NACM & Hypervigilance). Class 1 showed the lowest levels of
attachment related distress and was significantly lower than all other groups in both
attachment avoidance and anxiety. This group was also significantly lower than all other
groups in physiological anxiety and depression. Class 1 endorsed the lowest levels of
negative emotions and the highest levels of positive emotion. For example, Class 1 was
significantly lower than all other classes in shame, anger, contempt, surprise, and
hostility-inward, and was higher than other classes in enjoyment. Class 1 also was lower
than Class 2 and 4 in shyness and disgust.
Individuals in Class 2 (High PTSD/Moderate MI) endorsed the highest levels of
PTSD symptoms, but were comparable to Class 4 in respect to MI. The mean score on
the PCL-5 for Class 2 was 56.61, which is considerably higher than the cut score of 33
suggested by the National Center for PTSD as indicative of a positive screen (Wortmann
et al., 2016). Class 2 was distinct from the Class 4 regarding symptoms of PTSD, with
PCL-5 scores of 56.61 and 33.87, respectively; Class 2 endorsed significantly higher
levels of all PTSD symptom clusters than other classes, most noticeably reexperiencing
and avoidance symptoms. Attachment avoidance and anxiety was highest in Class 2, and
was significantly higher than Class 1 and 3. Individuals in Class 2 were also significantly
higher in physiological anxiety and depression than all other groups. Regarding emotions,
this class was significantly higher than all others in anger, and was higher than Class 1
and 3 in shyness, disgust, guilt, shame, contempt, hostility inward, and surprise; they
were also lower in enjoyment than Class 1 and 3.
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Class 3 was characterized by low to moderate PTSD symptoms and MI. The
average PCL-5 score for this group was 32.45, which is below the recommended cut
score of 33 that suggests a PTSD diagnosis may be warranted, but 43% of these
individuals had scores of at least 33. Class 3 endorsed attachment avoidance and anxiety,
physiological anxiety, depression, and contempt scores that were lower than Class 2 but
higher than Class 1. This group also obtained lower scores than Class 2 and 4 in shyness,
disgust, guilt. They endorsed levels of shame, anger, and hostility inward lower than
Class 2 and 4 but higher than Class 1. They were higher than Class 1 in surprise, but
lower in enjoyment.
The final and perhaps most unique group created by the latent class analyses was
Class 4 (Moderate MI plus NACM & Hypervigilance group). This class endorsed low
levels of reexperiencing and avoidance, but were moderate in their levels of negative
alterations in cognitions and mood, hypervigilance, Transgressions-Self, and Betrayal,
and high in Transgressions-Others. The average score on the PCL-5 for this group was
33.87, with 56% at or above the clinical cut score of 33, suggesting a possible PTSD
diagnosis. This group had mean levels of reexperiencing and negative alterations in
cognitions and mood symptoms that were lower than Class 2 and 3, but higher than Class
1. Class 4 had similar scores on MI to Class 2; all were in the moderate to high range.
Class 4 showed attachment avoidance and anxiety mean scores that were significantly
higher than the Class 1’s means, and had higher mean scores than Class 1 and 3 but lower
than Class 2 in physiological anxiety and depression. This group also had a similar
profile of scores on shyness, disgust, guilt, shame, hostility inward, and surprise to Class
2, which were higher than Class 1 and 3. The mean score for anger for the Class 4 was

57

higher than Class 1 and 3, but lower than Class 2. Enjoyment in this group was lower
than the Class 1.
Contrary to hypotheses, there was no class of individuals who endorsed elevated
MI with low symptoms of PTSD. The two classes showing the most differentiation
between symptoms of PTSD and MI were Classes 3 and 4 (Moderate PTSD/Low MI and
Moderate MI plus NACM & Hypervigilance). Both groups endorsed low reexperiencing
and avoidance (with the Class 3 significantly higher in reexperiencing), but moderate
negative alterations in cognitions and mood and hypervigilance. Both groups had mean
PCL-5 scores close to the clinical cut score for PTSD (32.45 and 33.71, respectively).
What differentiated these two groups of individuals was moral injury, in that the Class 3
had low levels of MI while Class 4 had moderate to high levels of MI. The presence of
Class 3 (Moderate PTSD/Low MI) shows that moderate PTSD symptoms may occur with
low levels of MI in some individuals. This study did not show that PTSD and MI are
completely separate constructs; in fact, it appears more that MI may be a subtype of
PTSD that occurs in conjunction with PTSD rather than in isolation.
This study also examined attachment styles in relation to the latent profiles and
found that there were significant differences based on group membership. Attachment
style has been argued to remain stable over the lifetime even in the aftermath of trauma,
and the inclusion of this construct helps clarify who may develop PTSD and MI even
while using a cross-sectional study design. As expected, Class 1 had the lowest
attachment avoidance and anxiety, while Class 2 had the highest levels. While Class 3
and 4 did not differ significantly in attachment style, those classes with higher levels of
MI had higher attachment avoidance and anxiety than those with lower MI (i.e. Class 1
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was lower than all other classes). Those in Class 4 also had significantly higher
physiological anxiety than Class 3 despite having similar PCL-5 and PTSD subscale
scores, indicating that the presence of MI may be associated with a heightened physical
state of arousal and fear, despite past research showing no relationship of MI factors with
a measure of generalized anxiety (Bryan et al., 2015). Additionally, Class 4 endorsed
similar levels of NACM and hypervigilance as Class 3, but higher levels of MI,
indicating that MI may accompany difficulty sleeping, difficulty concentrating, being on
guard, easy startle reaction, difficulty experiencing positive mood, feelings of
detachment, negative beliefs about the world or themselves, and anhedonia in some
individuals but not others. It is important to note that some hypervigilance symptoms,
along with PTSD negative alterations in cognitions and mood symptoms, are shared with
symptoms of depression and may be overlapping constructs as well.
This study did not find significant differences between groups in current or
predicted altruism towards others, compassion in humanity, or posttraumatic growth. All
groups reported average amounts of altruism towards others, and they reported most
frequently engaging in informational support (e.g. providing advice, suggestions) and
emotional support (e.g. talking through problems). There were low levels of individuals
engaging in active volunteering groups such as veterans, religious, or educational
organizations. The measure used to assess altruism was new and not yet validated, and
may not have had sufficient variability or reliability to fully capture altruism. However,
these findings indicate that PTSD symptoms and MI did not prevent individuals from
engaging in altruism, as scores were similar across classes.
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All groups reported similar average levels of compassionate love for humanity,
despite Class 2 endorsing a non-significant lower level than other groups. This indicates
that PTSD and MI may not affect one’s ability to feel compassion, empathy, and the
desire to help others. Similarly, the four groups were similar in levels of posttraumatic
growth, indicating that they made certain changes a “moderate degree” as a result of their
military experience. Upon inspection of individual items, it appears that participants were
least likely to indicate spiritual or religious growth but were most likely to indicate
changing priorities about what is important in life, believing that they are better able to
handle difficulties, and that they are able to do better things with their lives as a result of
their military experience. Overall, these findings are promising in that they show that
even individuals endorsing significant levels of PTSD and MI may grow as a result of
their trauma.
Limitations
There are several limitations to this study that should be discussed. First, this
sample consisted of veterans who were recruited from online message boards and social
media sites, which may be a strength in that it broadened the audience and allowed for
recruitment from various locations throughout the country. However, we have no way of
estimating the extent to which the sample may have reflected a bias with respect to
internet usage, or a willingness to respond to a survey. Another important limitation is
that the current study did not verify the identities of participants, therefore causing
uncertainty about the presence of non-veterans in the sample. There was also difficulty
verifying whether participants were deployed to a combat zone, but questions about
participants’ Forward Operating Base (FOB), location of deployment, and countries
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visited prior to deployment helped screen out any individuals who did not serve in the
military or deploy to a combat zone. This study was guided by past internet-based
research with veterans (i.e. Pedersen et al., 2015) and included strong validation and
screening questions. Future research should attempt to replicate these analyses using a
verified sample of veterans to increase the confidence that findings apply to those who
have served in the armed forces. Additionally, there was a small portion of women
veterans in this sample (11%) and non-White individuals (19%), so future studies should
attempt to over-sample women and minorities to better understand the relationships
between PTSD and MI in both sexes and all races. It is also important to note that the use
of a cross-sectional design did not allow for investigation of temporal associations of
these variables.
It is important for researchers using LVMM to be vigilant to the possible
influence of bias in interpreting the best solution. This is particularly likely when the
array of fit indices suggests different solutions. In the present case, however, the latent
class results indicated a four-class solution based upon all indices, including the BLRT,
AIC, and BIC, and only the LMR LRT suggested a three-class solution.
A final limitation is related to the measurement of MI used in this study. Because
MI is a nascent construct, it’s measurement may not be fully developed. The MIES
includes both experiences of MI (“I saw things that were morally wrong”) and emotional
responses to MI (“I am troubled because I violated my morals by failing to do something
I felt I should have done”). It is possible that the inclusion of both MI experiences and
emotional responses dampened the variability and could explain why all four groups
showed larger ranges in PTSD symptoms compared to MI. The PCL-5 inquiries about
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reactions to trauma despite the amount of trauma one has experienced, and a measure of
distress in the aftermath of experiencing MI could be a fruitful direction for the field to
next go.
Future Directions
There are several directions for future research in addition to the ones suggested
above. These analyses should be conducted in other samples of veterans, particularly
veterans who are women. The use of a clinical sample, particularly veterans in treatment
for PTSD or other mental health diagnoses, would help elucidate the types of symptoms
individuals may present with in treatment.
Future studies should attempt to explain the overlap between PTSD symptoms
and MI, as there appears to be a group of individuals who present with moderate levels of
MI and moderate NACM and hypervigilance, but low levels of reexperiencing and
avoidance. However, there was not a group with high MI and low PTSD. It is possible
that the Moderate MI plus NACM & Hypervigilance group could be a more “MI only
group,” as the NACM and hypervigilance symptom clusters have significant overlap with
symptoms of depression and general anxiety, while reexperiencing and avoidance are
most unique to PTSD. One previous study found that emotional numbing was positively
associated all types of MI, and hyperarousal was only associated with TransgressionsOthers (Bryan et al., 2015). Treatment studies could help discern more whether PTSD
and MI are overlapping or separate constructs. Measuring levels of both PTSD and MI
before, during, and after PTSD treatment will help clarify if treatments intended for
PTSD may reduce MI, but also clarify even more how much the two differ from one
another. Additionally, as there are existing treatments for MI (e.g. Adaptive Disclosure,
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Impact of Killing), research should examine how PTSD symptoms might respond to
those treatments.
Clinical Implications
These findings may help inform clinical practices. When combat veterans present
for PTSD or other mental health treatment, clinicians should be aware of the potential for
MI. In the current sample of veterans who were recruited online, both PTSD and MI were
prevalent and it is likely that these issues will be even more pronounced in treatment
seekers. There are currently no studies that have examined changes in MI after receiving
PTSD treatment, particularly Cognitive Processing Therapy, Eye-Movement
Desensitization and Reprocessing, or Prolonged Exposure, which are currently the
trauma-focused therapies recommended by the National Center for PTSD (2017).
However, one study that discussed two case studies of veterans receiving either CPT or
PE for moral injury demonstrated that their scores on the PCL-5 and PHQ-9 decreased
(Held, Klassen, Brennan, & Zalta, 2017). The authors of this study viewed the veterans as
having MI-based trauma and therefore saw MI as an aspect of PTSD that may occur in
some individuals, which is consistent with the findings of this study. Because Held and
colleague’s report was a case study as opposed to a randomized-controlled trial with a
larger number of participants, it is recommended for clinicians to be cognizant of the
possibility that even veterans who respond well to these treatments regarding PTSD
symptoms may still have lingering MI prior to terminating treatment. Therefore,
clinicians should assess signs of MI throughout treatment to understand whether more
and possibly different therapy modalities may be needed.
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At this point in time, the literature examining different treatments for MI is
expanding. For example, a recent randomized-clinical trial examining the Impact of
Killing, a six to eight week individual cognitive-behavioral treatment, for individuals
who report distress related to killing in combat, showed that veterans reported
improvements in PTSD symptoms, general psychiatric symptoms, and quality of life
measures (Maguen et al., 2017). This therapy may benefit those who report distress
related to killing in war, but may not be appropriate for those with other types of MI.
Adaptive Disclosure Therapy has shown to create reductions in PTSD, depression, and
helped increase posttraumatic growth in active-duty military members who were training
for future deployments (Gray et al., 2012). For those who are spiritual or religious,
spiritually-oriented Cognitive Processing Therapy (CPT), used to treat PTSD, has
recently been piloted, and it showed promising results in a study of a service member
who witnessed and later committed a wartime atrocity (Koenig et al., 2017). Wachen and
colleagues (2016) argue that CPT can be used to challenge stuck points related to moral
injury, and provide a case example of a therapist challenging a service members’ stuck
points that he is a murderer due to shooting and killing a family who was approaching a
security checkpoint in Iraq.
Although there was no latent class that showed significant levels of MI without
PTSD symptoms, it is possible that there may be individuals who do have this type of
presentation. Therefore, it may be important for clinicians to inquire about all service
members’ military and combat experiences, regardless of whether they have current
PTSD.
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Conclusion
This study found four unique classes of veterans who had deployed to a combat
zone, and further analyses showed that these classes differed in attachment avoidance and
anxiety, physiological anxiety, depression, and other emotions such as guilt, shame,
hostility inward, contempt, anger, etc. The groups generated by latent variable mixture
modeling significantly differed from one another, and the differences appeared to be
clinically significant. The results indicate that PTSD and MI may not in fact be
completely separate constructs, but may vary based on individual differences.
Class 1 individuals were low in symptoms of PTSD and Transgressions-Self but
showed moderate levels of Transgressions-Others and Betrayal. They had the lowest
level of combat experiences overall and lower levels of deployments compared to Class
2. Generally, this group had the healthiest attachment security, lowest levels of
depression, physiological anxiety, and other distressing emotions such as disgust, guilt,
shame, anger, contempt, hostility inward.
Class 2 had clinically elevated levels of PTSD and also endorsed moderate MI.
They were highest in attachment avoidance and anxiety, physiological anxiety,
depression, anger, and other distressful emotions. Class 3 had lower attachment
avoidance and anxiety, physiological anxiety, and depression than Class 2 and 4, and
appeared most similar to Class 1 regarding shyness, disgust, guilt, and other distressing
emotions
Class 4 was unique in that it showed high Transgressions-Others and moderate
levels Transgressions-Self and Betrayal with moderate levels of NACM and
hypervigilance, indicating that moderate to high MI may present with low reexperiencing
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and avoidance symptoms in some veterans, but not all. Class 4 endorsed significantly
lower levels of reexperiencing and avoidance than Class 3, which are key symptoms of
PTSD. Class 4 was higher than Class 1 in attachment avoidance and anxiety, and had
elevated levels of physiological anxiety and depression that were lower Class 2. They
also showed elevated scores in distressing emotions such as disgust, guilt, shame, and
anger.
The current study adds to other existing literature providing evidence that PTSD
and MI are linked (Bryan et al., 2015; Currier, Holland, Drescher, & Foy, 2015).
However, we did not find support for high MI symptoms accompanying low PTSD, but
moderate PTSD symptoms may be associated with low MI in some veterans.
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